Purpose -To report on the findings of the CrossEd-2 study, which investigated the role of the university library in delivering information literacy skilling relating to the use of e-resources to secondary schools in the UK. Design/methodology/approach -A quantitative survey of all university libraries in the UK was undertaken using an e-mail questionnaire to identify the incidence of current collaboration. A return rate of 36% was achieved, and the data provided information on the types of collaboration taking place in a total of 20 universities. These were categorised and used to select a survey population of six university libraries for the qualitative study. Data collection for the case studies was by means of face-to-face and telephone interviews with university librarians, using semi-structured interview schedules. Findings -Six forms of collaboration were identified with a range of levels of information literacy skilling evident. Collaboration is characteristically ad hoc, with little involvement of school librarians. The research revealed six distinct positive aspects of cross-sectoral collaboration for school pupils. A fundamental lack of understanding of the respective roles of secondary school and university librarians was demonstrated. Practical implications -A strategy and a national seminar to enhance collaboration in the UK are discussed. Originality and value -The first qualitative study that has explored the issues surrounding information literacy skilling relating to the use of e-resources across the secondary and tertiary education sectors in the UK.
Introduction
The genesis of the research study, CrossEd-2, which forms the focus of this paper lies in two earlier pieces of research which the authors had previously conducted during: JISC Usage Surveys: Trends in Electronic Information Services (JUSTEIS) and CrossEd-1.
JUSTEIS

In 1999, a Monitoring and Evaluation Framework was established by the Joint Information
Systems Committee (JISC) in an endeavour to discover the degree to which electronic resources made available through the JISC were being exploited within further and higher education (HE) in the UK. One of the two studies in the Framework was the JISC User Behaviour in Information seeking: Longitudinal Evaluation of Electronic Information Services (JUBILEE), which sought to predict, monitor and characterise information-seeking behaviour in relation to e-resources, and was undertaken by colleagues at the University of Northumbria in Newcastle (Banwell, 2004) .
The second study, JUSTEIS, was a longitudinal study of the provision and use of e-resources within colleges and universities, and was conducted with colleagues in the Department of Information Studies of the University of Wales, Aberystwyth (Urquhart et al, 2003) .
JUSTEIS was conceived as a series of five annual cycles and comprised two strands. A manual analysis of 190 information and library services (ILS) web sites determined both their structure and the range and number of e-resources offered to all users. A user survey ran throughout the five cycles, using a sampling frame to ensure that both the various types of tertiary education institutions and five disciplinary clusters: pure and applied science; mathematics and engineering; pure and applied social sciences; arts and humanities; and clinical medicine were included in the survey. Over the five cycles, a range of quantitative and qualitative methods were employed; including critical incident technique and critical success factors interviews, which comprised the primary qualitative methodology. This strand surveyed in excess of 130 institutions, and 1,320 students and staff.
A number of worrying issues were highlighted by the research results. In particular, although the web site survey revealed comprehensive provision of a broad array of e-resources, it was clear that undergraduate students in particular were not making use of these. Indeed, to a very large extent, their work was found to be dependent on a very narrow array of often inappropriate resources -predominantly search engines and e-mail. Figure 1 , showing data from the 4 th cycle, demonstrates clearly this gulf between provision, and use, by undergraduate students. The interviews exposed a high number of students who appear to be ignorant of the more formal eresources, such as e-journals, gateways and databases. Even the more locally-visible resources such as networked CD-ROMs ('Local EIR') were hugely under-exploited. 
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Figure 1: JUSTEIS Cycle 4 comparison of e-resources made available with use by undergraduates
It is clear from the survey that only a low percentage of students consult ILS staff (7.7%) or attend information skills programmes (7.0%). A major influence upon students' awareness and use of e-resources are the academic staff (31.5%), who consequently need to ensure that students are offered structured guidance with clear expectations for academic work. Our research concluded that many students lack the necessary information skills to exploit these resources effectively.
The results of this longitudinal study suggested to the authors that the students' lack of awareness of e-resources and limited information skills might well be a partial consequence of gaps in training or exposure in the secondary schools sector. This issue was not addressed by the JUSTEIS project but led the authors to develop a working premise that secondary schools may not be inculcating an adequate knowledge and skills base for pupils moving into higher education. It was also felt that cross-sectoral cooperation might benefit students, both while they remain in secondary schools and after they have moved on to university.
CrossEd-1
In February 2002, the JISC agreed to fund a 9-month study into the possible transferability of knowledge of e-resources and associated information skills from secondary to higher education in the UK Armstrong and Eyre, 2002) . The study, CrossEd-1, which took cognisance of the different education structures in England, Northern Ireland, Scotland and Wales was initiated in March 2002, and had two aims:
• To investigate information literacy skills development and transfer between the secondary school and libraries in the tertiary education sectors.
• To determine the need for research into literacy transfer and associated areas.
A comprehensive literature search and review, which addressed both of the above aims, demonstrated a clear lack of secondary literature, while official literature comprised the majority of the documentation located.
An e-mail survey of all libraries in tertiary education was undertaken using three major e-mail lists. This was designed to determine the degree of cross-sectoral collaboration currently taking place in the UK. Given the low response rate from the further education sector, the decision was taken to focus the research upon HE, from which 67 responses were received (41.1% HE return rate). Data from the questionnaires were entered into Excel for analysis. The e-mail survey was also used to compile a list of 21 library staff willing to take part in the series of structured telephone interviews which comprised the qualitative study. The detailed notes taken during the telephone interviews were analysed manually.
In response to the second aim, to determine the need for research into associated areas, a further survey was undertaken of key government and professional institutions representing ILS, secondary and tertiary education. Following the development of a matrix of organisations across all sectors in England, Wales, Scotland and Northern Ireland, a series of telephone and face-toface interviews with senior representatives of the 80 organisations identified was conducted.
Lengthy notes were taken during each interview.
Findings
Embedded within the literature is a strong case for cross-sectoral activity in the UK. Implicit in
Getting on with IT -Post-16 learning strategy (Post 16 E-Learning Strategy Task Force, 2002) was the need to consider the 16 to 19 age group which, by implication raises cross-sectoral issues: "As an immediate first step, the Government should prioritise the following groups when implementing ICT as a basic skill: Young people 16-19 in full or part-time study" (p 14).
The emerging 14 to 19 agenda emphasised the significance of students working in different educational environments outside of the school and focussed on the importance of individualised learning (Department for Education and Skills, 2002) . This agenda also suggests appropriate learning packages with associated skills training are required to satisfy the individual needs of the student. Implicit in this agenda was a requirement for bodies representing the different sectors to explore issues of transferability of skills. The literature appeared to confirm what was initially conjectured: that a logical progression of information skills from secondary education to the tertiary sectors would be appropriate, and that this could be facilitated through cross-sectoral activity. The research was specifically concerned with the strategy skills involved in seeking and exploiting e-resources -information literacy.
The findings of the HE survey revealed that over half (50.75%) of the university libraries which responded had some form of link with local secondary schools. Of all those which offered some form of collaboration with secondary education, training in information skills (either general skills or with specific reference to e-resources) was offered to:
• pupils (40%);
• teachers (28.57%);
• school librarians (28.57%).
A variety of different approaches was being taken by university libraries as a part of their work with the secondary sector at that time. The following indicative excerpts from questionnaires reflected their existing concern for, and commitment to, cross-sectoral activity. need to ensure that the skills base equips children for tertiary education. Examples of children being prepared for the challenges of post-secondary education were cited, however, this was usually dependent upon the initiative of individual teachers.
A final area of interest and potential concern raised by the HE survey was the lack of understanding by librarians in the two sectors of the other's role and the concomitant need to create a mechanism for enhancing professional understanding (Lonsdale and Armstrong, 2004) .
The survey succeeded in identifying the existence of collaboration, and issues associated with its value and the problems associated with developing a rapport between the sectors, however, the constraint of time limited the amount of data that could be collected about individual collaborative initiatives.
In addition to the survey of incidence of collaboration, CrossEd-1 collected a considerable amount of data about the need for research into associated fields such as the place of information literacy skills in the initial teacher training curriculum, the provision of e-resources to secondary and tertiary education, and the role of the school librarian in supporting information literacy teaching (Lonsdale and Armstrong, 2004) .
Given the absolute absence of published literature on collaboration between university libraries and secondary schools in the UK and the interest and concern generated within all educational sectors and the library profession by the research, one of the recommendations of the report was that there should be further in-depth studies of cross-sectoral activity.
CrossEd-2
Following a period of dissemination and discussions on CrossEd-1, the decision was taken to conduct a second phase in summer 2004. CrossEd-2 ran from October 2004 until September 2005, and was designed to explore in greater depth than the previous study the collaborations taking place between secondary schools and university libraries in the UK, and to determine best practice. The aim was to investigate the nature, organisation and value of cross-sectoral activities associated with information skills relating to the use of e-resources.
For each case of collaboration, the objectives were to determine:
• Aims, objectives and rationale of the activity
• Nature and extent of activity
• Which institution initiated the activity
• The staff member(s) responsible for the collaboration within each institution
• Timescale of the activity
• Resource, access and licensing implications of the collaboration for the tertiary institution
• Nature of any evaluation of the activity undertaken by university, college or school.
Methodology
The study comprised both quantitative and qualitative research. A new quantitative study was conducted to determine collaborations currently taking place, which took the form of an e-mail survey of university libraries. The Society of College, National and University Libraries (SCONUL) and the Colleges of Further and Higher Education e-mail lists were used to administer the questionnaire to the tertiary sector. A return rate of 36% (55 universities) was achieved, and the data from the questionnaire survey were analysed using Excel, in order to categorise the types of collaboration. Twenty-five (43.1%) of those university libraries working with secondary schools had developed some form of relationship facilitating information literacy skilling. Of these, 20 were willing to take part in an interview as a part of the qualitative study.
An analysis of the qualitative data from the questionnaires submitted by these institutions and a range of demographic variables were used to select six institutions that typified the array of collaborations taking place, and these constituted the case studies. The numbers parenthesized below after each quotation from the transcriptions indicate the institution.
Qualitative data collection for the case studies was by means of telephone and face-to-face interviews with the representatives from university libraries. In all instances interviews were conducted with the member of staff who was directly responsible for initiating and organizing collaboration with the schools; and in one instance, the university librarian who was responsible for instigating a policy for cross-sectoral activity also took part in the interview. A structured interview schedule was formulated, piloted and mailed to participants in advance. Interviews were recorded and transcribed for subsequent analysis.
As 18 months had elapsed since CrossEd-1, a new literature search was undertaken and the earlier review was updated. The search revealed no additional UK publications specifically related to cross-sectoral activites, and a very few new titles relating to international developments (e.g. Mittermeyer, 2005; Ellis and Salisbury, 2004) .
The findings presented below have been set out as three inter-related sections: Incidence and forms of collaboration; The role of the school librarian in supporting information literacy; and Organisational and management issues.
Findings: Incidence and Forms of Collaboration
An analysis of the quantitative data revealed that training in information skills was offered to pupils (60%); teachers (28%); and school librarians (16%). Clearly, collaboration focuses on the pupils and, to a lesser extent, teachers; and scant direct support offered by the university library for school librarians. The latter is particularly significant, in that it portrays a division between two sectors of the same profession -an irony which is discussed below under the role of the school librarian in supporting information literacy.
Six distinct types of collaboration were identified, although it should be noted that in many cases a university adopted more than one approach.
Providing access to e-resources for schools
In its simplest form, collaboration facilitated access to the print or e-resources, and indeed this was shown to be the most prevalent link with schools. The precise nature of access differed between the universities in the survey, and commonly comprised an agreement whereby the school pupils and, occasionally, their teachers were granted external membership.
Commonly, the context for granting access was seen to be the Widening Participation scheme, which has been in operation in the UK for some years, and which seeks to:
promote and provide the opportunity of successful participation in higher education to everyone who can benefit from it… Widening participation addresses the large discrepancies in the take-up of higher education opportunities between different social groups... [working] with others to raise aspirations and educational attainment among people from underrepresented communities to prepare them for higher education… and give them opportunities to return to learning throughout their lives. (HEFCE, 2006 Although the university librarians had identified some of the constraints surrounding access, the range of e-resources to which pupils were exposed under licensing agreements is surprisingly broad. The range of formats includes aggregations of e-journals, both bibliographic and full-text databases, and e-books, in particular reference titles. There were, of course, no such constraints in the provision of access to their OPACs, the e-resources section of their web sites and other free eresources.
All respondents provided ad hoc information literacy skilling at a variety of levels for pupils in addition to facilitating access to e-resources within the university library collection. The nature of this support was similar to that provided in the university library's induction programme to undergraduate students, and normally included demonstration of the use and value of the OPAC, guidance about e-resources types, and possibly instruction in developing search strategies.
Day and summer schools
The most common and longest-established types of collaboration in which information skilling occurred were the organized day and summer schools; in some instances these had been in existence for almost a decade. The goal of such schools is to offer pupils the opportunity to experience different aspects of undergraduate life. These schools might be established within general programmes associated with Widening Participation or be linked to special events such as National Science Week, and often, programmes would focus on a single subject area. Commonly, the events were targeted at 6 th -formers and in one case involved over 50 schools.
During such programmes, the university library normally offers a class or classes on information skilling, typically of one to two hours duration. One respondent reported that the course comprised a series of classes at Saturday schools, which were held over the school summer holidays; whilst in other instances, they ran over a single week or weekend. There appears to be a range of different course structures used, even within one university: 
This is discussed below.] (4)
The delivery of information skills training differs markedly within the case studies. During the visits access is provided to print and e-resources and, as with the provision of general access, there is frequently individual face-to face support. In some instances, however, a more formal training course was established, which included basic induction training, and also the use of information skills workbooks designed, either by the university library alone or in conjunction with the teachers of the school: In other universities, instruction in the use of e-resources commonly addresses the ability to construct strategies for locating information, and the ability to search for and access information.
One university librarian had conceived a course within the Saturday schools which offered advanced sessions for gifted children:
"I've done a session with Year-8 gifted and talented, looking at different ways of using the Internet to find information. It has to be Internet-based, it can't be print-based. We talk about search engines where you go if you want to find information, and the pros and cons of using search engines. We also look at things like how a URL is constructed… at that sort of age, it is as much about giving them time to explore so they can start to build their own skills and thoughts about it, as it is about telling them about the various resources. " (1)
There is little evidence that pupils are given any training in higher-level information literacy skills such as evaluation, organization and synthesis -as defined by SCONUL and CILIP (SCONUL, 2003; Armstrong et al, 2004) . Although it was not a primary objective to investigate the nature of information literacy skilling within the university, data revealed that the majority of respondents who were using or considering the use of the SCONUL model had yet to fully establish training for the higher levels with their undergraduate students. Consequently, it was not surprising that the courses for school pupils only addressed the lower level skills, although three respondents intimated that they would like to see the collaboration include higher skills.
A characteristic feature of the day and summer schools is the use of student mentors or 'ambassadors' -university students who will have visited and developed a rapport with the schools, and who will support the work of the teachers and librarians. In the context of information literacy skilling, the librarian will usually endeavour to ensure that the mentors understand the significance of the library and its role in resource provision:
"Our students are trained to work with young people and accompany them on these visits, and some of them have been coming to the library with these groups for a couple of years, and are very good." (1)
Several respondents noted that informal, and sometimes anecdotal, feedback from both the school and the university library suggests that the courses frequently led to increases in a pupil's use of the library:
"When 6 th -formers have been here with the tutors, they sometimes come back on their own which is splendid. Sometimes they make themselves known and sometimes they don't; we do encourage them to come in in a structured way first because they get more out of it." (1)
Subject-based collaborations
Another manifestation of collaboration focused on subject-based initiatives in the fields of sociology, history, and business and management, and typically involved innovative teaching and learning methods designed to introduce the pupil to a broader range of information literacy skills.
One case study described a history project:
"a project [has been] agreed with the History Department involving the library, which
should make the transition between 6 th form and the university better/easier for history
students. There will be much more focus upon learning outcomes and the involvement of academic staff and librarians, and there will be formal evaluation." (4)
The aims of this particular approach are to introduce pupils to the specialist resources relevant to students of history, thus creating a context in which all aspects of information literacy skilling (using the SCONUL model) can be explored; and to expose the pupils to the types of teaching and learning methods that they are likely to experience in university.
In another case study, a subject-based example with similar aims had been conceived for Year-11 pupils who were considering applying for entrance to business and management studies. A comprehensive information literacy skilling programme had been developed to extend their ability to use e-resources. 
The sessions offered written instructions about what was expected and how pupils should present the results. Pupils were using searching skills which they felt they had, but the exercise allowed then to refine these skills to answer specific questions in a group setting: During Year 10, specific training on the use of electronic databases and other e-resources is offered, in which, following a lecture and demonstration, the pupils are given access to a national database. 'Course Discover' is a database used for choosing courses in Higher Education, and pupils undertake exercises to test their skills in an area of particular interest.
The developmental programme ends with a summer school for 6 th -formers, during which they are afforded the opportunity to interrogate and evaluate examples of different search engines and subject gateways:
"We talk about search engines, and how nefarious organizations can wrap information up to make it look acceptable. Then we look at the subject gateways through that site from Heriot-Watt: Pinakes and they can choose to look at the gateway for their subject area … they are absolutely cock-a-hoop because they haven't come across it before." (1)
During the 6 th -form programme, which was conceived as a part of the school's study skills induction, teachers, teacher librarians and school librarians were present, a rare instance of the direct involvement of school library staff.
Online information literacy skills packages
Online information literacy skills packages are increasingly employed by British universities to train students. National courses of instruction on subjects including searching and evaluation, such as Tonic: the online Netskills interactive course developed with the support of the JISC, are also available. The 'Online Tutorials, UK' page of the Information Literacy website [2] lists range of institutional and national packages.
The case studies revealed that in several instances, the librarians appreciated the value of making available these, or -as the preferred approach expressed by respondents -specially-tailored, packages for school pupils:
"One of the things we have developed, where we could support the schools without us doing anything at all, is an information skills tutorial which is freely available to anybody and is on our web pages. As far as I'm aware we've never said to schools that this exists, but it's certainly there for anybody to use if they come to the library web pages" (3)
Although Bournemouth University was not interviewed as a part of this study, one rare UK example of a specialist package created for use by prospective students comes from its School of Conservation Sciences. A Web-based 'Stepping Stones 2HE' information skills programme has been developed, the aim of which is to help students become confident, independent learners. School pupils are sent the URL [3] of the web site which contains a section about studying at University, including information about study skills, and importantly, the Course Team has provided an introduction to students' studies to help them prepare for the academic demands of university.
Courses for school librarians
Implicit in the results of the quantitative study and the preceding discussion is the fact that school In the last instance, the course was conceived in cooperation with the local School Library Association Committee -a rare acknowledgement of their potential role for effecting collaborations.
Findings: The role of the School Librarian in supporting Information Literacy
Issues associated with the perceptions which university librarians have of the school's role in information skilling often precipitated collaboration. University librarians believed that schools should be, but are not, preparing incoming students with the requisite knowledge of e-resources for tertiary education: There was also a suggestion that university and school librarians have different ideas of the information literacy skill levels that need to be imparted. This may be a reflection of the lack of communication between library staff in both sectors, and a failure to understand their respective roles in supporting information literacy, as is demonstrated by some questions posed by case study respondents:
• How much do school library staff know about e-resources?
• How much do school library staff know about the nature of provision in universities?
• Why aren't school library staff doing more information skills training?
One university librarian suggested that school librarians may have only a minor role to play in delivering information skilling: Given the significant evidence in the literature on information literacy within secondary schools, this is a view to which many school librarians might take exception, and which they may believe is another manifestation of the gulf that exists between the sectors. The following questions drawn from responses made by university librarians demonstrate that there is a belief that such a gulf exists, and that there should be a closer rapport between the sectors:
• How can communication between the school and university sectors be improved?
• What are the most effective ways for the school and university library to co-operate?
Findings: Organisational and Management Issues
The study was conceived to explore the various issues associated with the organization and management of cross-sectoral activities. With respect to the ways in which collaboration are initiated, it is evident that while some liaisons came about as a consequence of formal programmes such as Widening Participation, most were a result of personal and informal initiatives on the part of the university library staff. For example, one of the librarians was a school governor and another was married to a head teacher of the school concerned. There was little evidence of a cohesive policy framed within universities, schools or education authorities upon which ongoing programmes of collaboration might have been developed.
A range of individuals from across a university and within one or more schools will normally participate in the planning and organization of visits, especially day and summer schools: Formal evaluation by university librarians of the information skilling courses was not evident in any of the case studies -and respondents indicated that this was as a consequence of lack of time and resources rather than a reflection of need. One university librarian called for evaluation, and
suggested that any such evaluation should be coordinated. It is particularly surprising to note that the university library activities which constitute a part of Widening Participation appear not to be monitored or evaluated as a part of that scheme. Given the potential impact of this skilling on the development of information literacy programmes within the school and its contribution towards raising the perceptions of pupils about university life, the lack of evaluation is of especial concern. Equally, there is no evidence of any formal feedback from schools.
Conclusions
Whilst only a small incidence of information skilling across the school and university sectors in the UK was identified in the research, the study revealed that collaboration is viewed in a positive light. A variety of types of collaboration exist, which are characteristically ad hoc, arise as the result of informal liaisons with schools, are not evaluated, and focus on lower level skills, although some innovative practice was in evidence. There is little evidence to suggest that the programmes conducted by the university libraries influence the development of an information literacy programme within the schools. The existing study was conceived to investigate the nature of collaboration within the university sector and, because of restraints in time and resources, it was not possible to extend it to embrace perceptions held within the schools. It is felt that this is an area worthy of further research.
The study revealed that university librarians are strongly of the opinion that collaboration offers a range of benefits for the pupils. Some benefits pertained to the general orientation of the prospective student to the educational processes to be encountered in undergraduate life, others relate specifically to increased knowledge of e-resources and the acquisition of associated information literacy skills. In summary, collaboration is seen to:
• facilitate enhanced performance in the school
• familiarise pupils with teaching and learning methods adopted in tertiary education
• expose pupils to large resources of the university sector
• encourage pupils into tertiary education
• ease the psychological stress of moving from secondary education to tertiary education
• offer pupils entering tertiary education a more level playing field if some instruction in the use of e-resources were done in school
Further benefits were discernable from the analysis of collaborations, which relate to the university, and in particularly to the library. Greater and more appropriate use of e-resources in undergraduate and postgraduate education would be facilitated. University library staff involved in the collaborations will gain a better understanding of the needs of new students, and, in general terms, there is a discernable improvement in public relations between the two educational sectors.
Given that the nature of collaboration is ad hoc, it is not surprising that respondents expressed the need for a coherent national policy to address cross-sectoral needs. In 2002, CILIP published the Advisory Group Report on a National Information Strategy (CILIP, 2002) . Start with the Child, published the same year, described the Strategy as identifying "the need for an increased focus within the library sector on information literacy as part of a National Information Policy" (Start with the Child, 2002. 41). However, the policy appears to have had very little influence on the development of cross-sectoral activities, and there remains considerable ignorance on the part of both the school and university library sectors as to the nature of information skilling within each other's establishment, and to their respective roles in supporting pupils.
The CrossEd-1 study revealed that, with respect to cross-sectoral activity and information skills development:
"Interviewees emphasized that many of the problems and issues which need to be addressed are a reflection of uncoordinated thinking and planning within and across the different sectors, and confirmed that … a holistic approach [is required]." (Lonsdale, Armstrong and Eyre, 2002 p.23) Conclusions drawn from the CrossEd-2 interviews again confirm that a more 'joined-up' approach for bringing together the various parties would seem to be called for -a strategy that may transcend CILIP's National Information Strategy. At present, although there is an acknowledgement of the potential importance of cross-sectoral activity, national agenda do not appear to address information literacy skilling within and across these sectors, nor do they act as a catalyst to cross-sectoral collaboration. Although there is no government agenda per se, individual initiatives are evident. The recent CILIP Community Services Group Information Literacy Group (CSG-ILG), established for representatives of all sectors to exchange knowledge and experience, facilitates the engagement of the school and universities. It is also responsible for the Librarians Information Literacy Annual Conference (LILAC) [4] , initiated in 2005, which has provided a rare forum for several papers on delivering information literacy through cross-sectoral collaboration (Secker and Bell, 2005) . A further initiative comes from the JISC, which is now exploring cross-sectoral activities with respect to e-resource provision.
Given the demonstrable need for a bringing together of the school, university and library sectors, one suggestion which was voiced by the majority of respondents -and with which we would concur -is that a national seminar dedicated to the transfer of information skilling 'across the gap' is convened.
